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Trips A-4 & B-4
GEOLOGIC RELATIONSHIPS OF THE SOUTHERN PORTION 
OF THE BOSTON BASIN FROM THE BLUE HILLS EASTWARD
by




The structural, stratigraphic and petrologic relation­
ships in the Weymouth and Cohasset quadrangles are the princi­
ple subjects of this field trip. The Dedham Granodiorite is 
the oldest rock in this area and varies petrologically from 
granite to granodiorite to diorite. Overlying the Dedham Grano­
diorite are the lower Cambrian Weymouth Formation and the 
Middle Cambrian Braintree Argillite. The intrusive contact 
between Ordovician Quincy Granite and 3raintree Argillite will 
be noted.
At some locations the Weymouth and Braintree formations 
are missing and the Dedham Granodiorite is overlain by the Bos­
ton Bay Group sedimentary and volcanic rocks of Pennsylvanian(?) 
age. The unconformable contact between these two formations 
is exposed at two locations.
Major faults trend east-west and minor faults are oriented 
north and south. Fault contacts between the Braintree Argillite 
and the Quincy Granite, and Braintree Argillite and Dedham Grano­
diorite are well exposed. The Hingham Anticline plunges steeply
to the west.
The general geology of the area has been well described 
elsewhere in this volume by Marland Billings. Structural descrip 
tions applicable to this field trip include the Central Anticline 
Roslindale Syncline, Mattapan Anticline, Hyde Park Syncline, 
Houghs Neck Anticline and the Hingham Anticline, vaults include 
the Blue Hills Thrust which, from Milton to Nantasket, is the 
northern boundary of the Quincy Granite; the Ponkapoag Fault 
which brings Precambrian Dedham Granodiorite against Braintree 
Argillite and Carboniferous Boston Bay rocks; and the Stony 
Brook Fault which is a cross fault oriented generally north-south
Petrologic descriptions of the rocks to be viewed on this field 
trip are, from oldest to youngest, as follows»
Dedham Granodiorite: Precambrian. Medium-to coarse-grained, 
light grey to pinkish rock, often porphyritic. Quartz, micro­
cline and plagioclase are the principle constituents. Alteration 
minerals include chlorite after hornblende and biotite, epidote 
and sericite in the feldspar grains. The greenish-white color of
147
some of the plagioclase is due to epidotization. Late stage 
aplite, composed of microcline and quartz, and epidote and quartz 
are present in fracture fillings.
Weymouth formation: lower Cambrian. This formation contains red, 
green and purple shales with greyish green siliceous layers. 
Characteristic nodules occur in layers with the long axis of the 
nodules parallel to stratification. These nodules often have 
pinkish green calcareous centers which may weather out leaving 
rims of siliceous material. Olenellus fossils are found in this 
rock.
Braintree Argillite; Liddle Cambrian. Greenish-grey to black, 
fine-grained rock is composed of chlorite, epidote, sericite, 
quartz, untwinned feldspar, leucoxene, and graphite (Chute, 1969). 
The rock is locally affected by thermal metamorphism of the 
Quincy Granite intrusion which increases the chlorite and epidote 
content giving the rock a definite green tint. When associated 
with faulting, the Braintree is black and highly distorted and 
may be metamorphosed to hornfels. Paradoxides harlani is the most 
distinctive fossil of this formation.
Blue Hills Complex: Ordovician(?). The Quincy Granite is des­
cribed oy Chute, 19&9* as a "massive, medium- to coarse-grained 
nonporphyritic, grey to dark bluish-grey granite, locally pink, 
red, or dark green due to hydrothermal alteration". Constituent 
minerals include microcline microperthite, quartz, reioeckite and 
aegerine. Accessory minerals include magnetite, pyrite, fluorite, 
zircon, sphene, apatite and allanite. Zartman and Earvin (1971) 
dated the Quincy Granite as Late Ordovician, ror the most part, 
the Quincy Granite viewed on this trip will be the fine- to 
medium-grained, pink to red variety.
r:oston ĵ ay Groupt Pennsylvanian (?). The Boston Bay Group 
includes the Roxbury Conglomerate, which is divided into three 
members, and the Cambridge Argillite.
Brookline Member: Contains conglomerate, argillite, sandstone 
and melaphyre. The conglomerate has a grey, sandy matrix with 
well-rounded clasts from 0.5 - ^0 cm in diameter. The argil­
lites are pink to grey-green and split into thick slabs. Sand­
stone is fine- to medium-grained, white to red rock. The 
melaphyres are composed of amygdaloidal basalts and andesites, 
felsites and agglomerates.
Dorchester ^embers Well-stratified conglomerate with red and 
purple sandstone.
Squantum IWember: Coarse-grained conglomerate with locally very 
large clasts and sandy matrix. Clasts are sub-rounded to angular. 
Cambridge Argillite: Pine-grained grey to grey-brown rock with
clay- to sand-sized grains. Thinly-bedded, slightly calcareous, 
may be slatey.
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SCALE' T n  rol1a
@  Route Mo-
(i2) S t o p  Mo.
Figure 1. Sketch 
map showing stops.
7? minute topographic maps available for the trip are:
Weymouth, 1971; Hull, 1971; Nantasket, 197**; Blue Hills, 1971;
and Cohasset, 1961. The advance copy of the Cohasset may be 
ordered in black and white only.
The only published geologic quadrangle map of the area is 
the Bedrock Geology of the Blue Hills Quadrangle, Norfolk, Suf­
folk and Plymouth Counties, Mass., GQ-796, 1969.
ROAD LOG
Route 3 (Southeast Expressway) south from Boston. Note Quincy 
granite quarries just before Exit The first commercial rail­
way was constructed here in 1820 to transport the granite for 
Bunker Hill Monument in Boston.
At Exit 2k (Furnace Brook Parkway), leave the Expressway, Dear 
left to pass under the highway, and Dear right to the traffic 
light. See Figure 1.
MILEAGE
Cum. Pt/Pt.
.5 At traffic light, turn right onto Copeland St.
1.0 .5 At traffic light Copeland oecomes Water St.
1.6 .6 At traffic light, turn right onto franklin St. At
next traffic light, bear left on franklin St. NOTE 
red houses on the corner are the birthplaces of 
John and John Quincy Adams.
2.0 .k At blinker, turn left onto Kendrick Ave. Sign for
Faxon Park.
2.2 .2 Turn right into Faxon Park. Continue through picnic
and playground and on through gateposts to overlook.
2.7 .5 STOP ONE. FAXON PARK. This point marks the beginning
of the field trip and serves two purposes. First, 
outcrops of the Quincy Granite are abundant. Secondly, 
there is an excellent vista of the fore River Basin 
and the area in which Stops 2-7 will be made (fig. 1). 
Hull Gut, the southern limit of Boston Bay, is in the 
background to the right of the blue water tower. On 
a clear day, Marblehead, the northern limit of Boston 
Bay is visible in the distance over the white church 
in the center foreground, 
follow park road down to the right.
3.1 .k Turn right onto Faxon Park Rd.
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At traffic light, turn left onto Southern Artery.
STOP TWO. FORE RIVER MOTORS PARKING 1CT. The contact 
between Braintree Argillite and Quincy Granite is well 
displayed here. Actually this is a double contact 
since both the north and south faces of the Braintree 
are exposed and the total thickness is about 3*7 m.
The rock is highly cleaved and displays properties 
indicative of stress which relates to the intrusion 
of Quincy Granite. The granite is the fine-grained 
pinkish phase but locally is very dark and contains 
small xenoliths of Braintree Argillite.
At traffic light, turn right onto South St.
Park on left side of street in open lot.
STOP THREE. BENTS CREEK FAULT. The Bents Creek Fault
is a minor fault graben in which the especially promi­
nent fault surface on the northern side of the graben 
strikes from 96° to 101° and dips 53° to 70° to the 
south. The downthrown block contains Argillite (Ver- 
ma, 1973) while the upthrown blocks are composed of 
Quincy Granite. This graben is well displayed geo- 
morphically as the softer argillites are more rapidly 
eroded than the resistant Quincy Granite.
Continue on South St.
Turn right onto East Howard St.
Note contact between Quincy Granite and Braintree
Argillite. The granite is fine-grained, pinkish,and 
displays iron oxide staining. Near the contact the 
fine phaneritic texture becomes porphyritic aphanitic 
with feldspar phenocrysts in a mafic matrix. The 
argillite is greenish-grey, massive and fine-grained. 
Directly across the street from this outcrop is the 
General Dynamics Shipyard in which the Haywards Creek 
Quarry was located. Many fine specimens of Para- 
doxides harlani were found in this quarry (Lord, 1972). 
Continue on East Howard St.
At traffic light, cross Quincy Ave. Continue on East 
Howard St.
Bear left onto Shaw St. NOTE outcrops of granite as 
you go over the hill.
Turn left onto Allen St.
STOP FOUR. ALLEN STREET. Contact (not exposed) 
between Braintree Argillite and pink Quincy Granite.
Turn right onto Quincy Ave (Route 53)*
Turn right onto Quincy Ave.
6.4 .2 At traffic light, turn left onto Commercial St. MOTE
large outcrop on right behind Sacred heart School.
The rock is altered and highly fractured.
6.6 .2 STOP FIVE . COMMERCIAL STREET-WEBB PARK RAILROAD CUT .
Park on northwest side of the street in open lot.
This stop displays the Ponkapoag rault which appears 
a normal fault striking 65° and dipping 6l° north. 
Braintree Argillite is on the downtftown block to the 
north and Dedham Granodiorite to the south. The 
Dedham is texturally atypical, displaying an aphani­
tic texture in places which is micrographic in nature. 
The Braintree is highly distorted with drag folds. 
Continue on Commercial St. east. Hills on right are 
Dedham Granodiorite.
7.4 .8 Turn left onto Narragansett Ave.
7.6 .2 STOP SIX. IDLEWELL RAILROAD CUT. The contact between
the Braintree Argillite to the north and the Quincy 
Granite to the south is exposed in this cut. This is 
a thrust fault showing pink Quincy Granite thrust 
over Braintree Argillite. Tension cracks occur in 
the Braintree nearly perpendicular to cleavage. The 
color of the Braintree is olack to greenish-grey.
7.8 .2 Return to Commercial St. Turn left.
8.0 .2 ear left onto Church St.
8.3 .3 At traffic light, turn left and continue under rail­
road tracks.
8.4 .1 Bear left around rotary to Horton St.
8.8 .4 Horton St. becomes Pearl St.
8.9 .1 Turn left onto Evans St.
One olock. Turn left onto Brewster St.
9.1 .2 STOP SEVER, BREWSTER STREET AT MILL COVE. This stop
must be made at low tide. This is the type locality 
of the Weymouth formation. The rock is fine-grained, 
green to purple argillite with siliceous and calcareous 
nodules that tend to be partially or completely dis- 
solved out of the rock. At this site copper minerali­
zation has been reported in the Weymouth (C. A. Kaye,
1975, personal communication), finely laminated bed­
ding and nodules in layers show strike of 102°and dip 
of 73° north. ROTE granite outcrop on point across 
inlet.
Return to Evans St.
9.3 *2 Turn left onto Evans St.
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10.3 1.0 At traffic light, turn right onto Route 3A (Bridge St).
ROTE Kings Cove across 3A. One branch of the boun­
dary fault goes through here (lord, 1972).
11.8 1.5 STOP EIGHT. GREAT ESKER PARK. Park just before
bridge near movie entrance. Bring your lunch as we 
walk along one of the few remaining examples of an 
esker in Weymouth. The Town of Weymouth, in order 
to preserve this glacial feature, has made it a town 
park, an excellent example of townspeople with the 
vision to protect historic, in this case geologic, 
landmarks which are irreplaceable.
Return to Route 3A south.
12.5 .7 STOP NINE. RAILROAD CUT AT SHIPYARD. Park car by
small food stand. The sequence of rocks displayed 
in the east-west railroad cut behind the food stand 
is volcanic rocks grading upward to fine-grained 
sediments to conglomerates. One stratum near the 
top of the sequence is distinctly calcareous (C.A. Kaye, 
1975» personal communication). This sequence, part 
of the Roxbury, is stratigraphically near the base of 
the Boston Bay Group. Clasts to 7.6 cm are found. The 
sequence dips to the west.
Continue on Route 3A south.
12.8 .3 Ax traffic light, turn right onto rottler R d .
Cross railroad tracks.
12.9 .1 STOP TER. FOTTLER ROAD QUARRY. Small dirt road into
abandoned quarry on right side of road beyond con­
crete block building. The contact here between the 
Dedham Granodiorite and the overlying volcanic con­
glomerate represents an unconformable surface. 
Continue on Bottler Rd.
13.2 .3 Turn right onto Beal St.
13.3 .1 STOP ElEVEN. BEAL STREET OUTCROP. Outcrop is in
front of building on northeast corner of ^eal St. and 
Churchill Rd. Alternating layers of the Roxbury 
containing argillite and conglomerate, striking 35° 
and dipping 830 to the south make up this interesting
outcrop. Clasts in the conglomerate are smaller 
more angular than at Stop Line. Layering is usually 
well displayed with strata thickness of 1.5 to 3 m. 
Distinctive minor faulting is transverse to stratifi
cation.
Proceed south on Beal St., bearing right at fork.
14.5 1.2 Turn right onto South St.
14.6 .1 Turn right into bare Cove Park. Sign for Hingham
School Department.
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14.9 .3 Bear right at fork and stop oeyond ^uilding 179.
STOP TWE1VE. HINGHAM AMMUNITI0N DEPOT. The unconform­
able contact between Precambrian Dedham Granodiorite 
and the Paleozoic volcanic rocks is classically dis­
played here. This unconformity is probaoly comparable 
to the unconformity between the Dedham and the overlying 
volcanics at Nantasket beach (C.W. Wolfe, 1975» personal 
communication). The volcanic rocks from the unconfor­
mity upward are felsite, volcanic conglomerate and 
amygdaloidal basalt. Two very significant aspects of 
this stop are the exposure of the unconformity and 
the basal volcanic conglomerate with greenish matrix 
and angular clasts varying from 15 to 2>0 cm in dia­
meter, some of them of granitic rock resemoling the 
Dedham.
Continue down the road, bearing left at multiple inter­
section. Go through gate. Continue bearing right 
at intersections to building 97.
15.6 .65 STOP THIRTEEN. BOSTON BAY SECTION. This stop will
involve walking across the stratigraphic section of 
the lower and middle portions of the Boston bay Group. 
The lower unit is volcanic with amygdaloidal texture.
Overlying this is a thick conglomerate with
rounded granite clasts. As one proceeds upward in 
the column, the sediments become finer, changing to 
fine conglomerates, sandstones and argillites. Strata 
tops are definitely indicated at one outcrop and 
confirm the steeply westerly plunging anticline (kil­
lings, this volume).








At gate, turn left onto Port Hill St. rort Hill St. 
becomes South St. which in turn becomes North St.
Turn right onto Route 3A.
At rotary, turn onto Summer St. rollow signs for 
Hingham District Court.
At second traffic light, turn left onto Washington St. 
NOTE large erratic of Dedham Granodiorite on right at 
the traffic light.
STOP rOURTEEN. COURTHOUSE QUARRY. Dirt road beyond 
courthouse leads into quarry. leave vehicles oeside 
Washington St. This quarry shows different phases of 
the Dedham and some of the results of diastrophism 
of two or more separate events. See rigure 2.
Reverse direction and return to rotary traffic.
At rotary, turn onto Route 3A south.
At second traffic light, turn onto East St.(Route 228, 
east).
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22.5 A  STOP 1IFTEEN. WEIR STREET QUARRY. The petrologic
characteristics of the Dedham Granodiorite are quite 
variable in the Cohasset area. At this stop two 
distinct variations may be noted. The first is 
"normal" Dedham, although it may be more appropriately 
called a coarse-grained binary granite, with quartz 
and K-feldspar as the main constitutents. This light 
colored variety may be contrasted with a dark unit 
21 m away which contains quartz, feldspars and mafic 
minerals such as amphibole and chlorite. The rock also 
shows evidence of at least one deformation with flow
foliation indicated oy the parallel arrangement of
feldspar laths. Left lateral offset of aplite frac­
ture filling is also noted.
Return to Route 228 west.
22.1 .15 Turn onto Weir St.
22.7 .2 Turn right onto East St.(Route 228 west).
Proceed on Route 228 through South Hingham, noting 
Dedham outcrops.
25.7 3*0 Turn right onto Cushing Street. bear left at fork.
%
2 7 . 8 2.1 At traffic light, turn right onto Route 53 (Whiting St.)
28.7 .9 STOP SIXTEEN. PLYMOUTH GRANITE QUARRIES. Park on
roadside. This quarry is the only building stone 
quarry presently operating in this area. The rock is 
a fine-grained, light grey granite composed of light 
grey reldspar (mostly plagioclase with minor micro­
cline), colorless to smokey quartz and very minor 
amounts of epidote, pyrite and magnetite (Crosoy and 
Loughlin, 1910). This granite, locally called Wey­
mouth Granite, may be equivalent co the 'Westwood 
Granite (Chute, 1969). One of the more unusual 
characteristics of this rock is that it has a "remark­
ably periect parallel joint structure". The joints of 
one system are about vertical, nearly perfect and 
divide the granite into sheets that usually vary 
from 15.2 to 60 cm thick. This feature of the granite 
is referred to in the industry as "seam-face granite" 
and has obvious economic advantages in the wording and 
utilization of this hard, durable rock.
Continue on Route 53 north.
29.5 .8 At second traffic light, turn left onto middle St.
Take first right onto Winter St.
30.1 ,6 At traffic light, turn left onto Route 18.
30*2 .1 Take first right onto Route 3 north, Southeast Expressway
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figure 2. STOP FOURTEEN. WEST WALL Or QUARRY BEHIND
HINGHAM DISTRICT COURTHOUSE.
Exposure shows evidence of complex fracturing and faulting. (r ) .
To the north the rock is coarse-grained granodiorite with large 
pink microcline phenocrysts. South of the two mafic dikes (D) 
on the left, the rock is much finer-grained. The dike marked (AD) 
is pink aplite. The dikes occupy the northerly dipping joint set. 
Movement is evident along the southerly dipping set, and one 
joint contains a quartz vein (Q). Slickensides on this set are 
epidotized.
Scale: The large central dike is 2.05 meters thick.
156
REFERENCES
Bell, K.G., 1964, Structure and stratigraphy of the Nantasket
locality, in New England Intercollegiate Geological Con­
ference Guidebook, 56th annual meeting, p. 115-120.
Billings, M.P., 1929* Structural geology of the eastern part of
the Boston Basin, Am. Jour. Sci., vol. 18, p. 97-137.
________________, in press, bedrock geology of the coston jasin.
Chute, N.E., 1969> bedrock geology map of the Blue Hills quad­
rangle, Norfolk, Suffolk and Plymouth counties, U.S. Geol. 
Surv., Geologic Quadrangle Map, GQ-796.
Crosby, V I . 0 . ,  1893* Geology of Hingham, maps, in History of
Hingham, Massachusetts, vol. 1, pt. 1.
_____________ , and loughlin, G.E., 1910, Report on the granite
from the quarries of the Hingham Seam-race Granite Co., 
in Hingham and Weymouth, Mass., unpublished paper.
Emerson, B.K., 1917* Geology of Massachusetts and Rhode Island,
U.S. Geol. Surv., Bull. 597, 289 pp.
laBorge, I., 1932, Geology of the Boston area Massachusetts,
U.S. Geol. Surv. Bull. 839, 105 pp.
lord, G.S., 1972, The geology of Weymouth, in Weymouth 350th
anniversary, Town of Weymouth, p. 14-17.
Shimer, H.W., 1942, Geology of the South Shore of Massachusetts
Bay, South Shore Nature Club, Hingham, Mass., 29 pp.
Skehan, J.W., 1975, Puddingstone, drumlins and ancient volcanoes,
Trustees of Boston College, Chestnut Hill, Mass. 63 pp.
Verma, P.K., 1973, Contributions to the geology and petrology
of Nahant and Weymouth, Massachusetts, unpub. PhD thesis, 
Harvard Univ., 182 pp.
Zartman, R.E. and Marvin, R.F., 1971, Radiometric age (late
Ordovician) of the Quincy, Cape Ann and Peabody granites 
from easbern Massachusetts, Geol. Soc. Amer. Bull. v. 82,
p. 937-957.
157
